The productivity of food legumes such as chickpea are limited by multiple stresses like drought, however, the severity of these stresses in the field conditions is changeable. This research was carried out to screening some of the drought tolerant Desi chickpea genotypes and characterization drought tolerance indices by twenty-eight lines with two cultivars namely Pyrooz and Kaka as check varieties. Two genotypes named 10 and 321and genotype 252 were identified as tolerant and genotypes 9, 252 and Pyrooz were susceptible genotypes in this study.
Introduction
Chickpea as the second most important grain legume crop in the world is cultivated mainly in arid and semi-arid regions. Improvement and selection of genotypes with higher yield potential and stability under drought stress condition is a great breeding challenge still and has shown low and slow advance and observed in a few crops such as common bean, rice, and maize (White and Castillo, 1992; Fukai and Cooper. 1995; Schneider et al. 1997; Banziger et al. 1999 ). Ludlow and Muchow (1990) believed that the lak of complete successful in these aims could be due to quantitative and temporary variability in soil moisture among evaluating of traits in the experiments between multiple years, and or low genotypic variance in yield of cultivars under drought condition. High complex genetic basis of drought tolerance can be one of these aims (Turner et al. 2001 ). reported that the associations between yield and crop growth rate were stronger under drought stress than normal conditions in chickpea. Rate of plant growth is dependent on two factors, enviromental and genotypic source of variation, and hence this character is used to modelling and has potential functions in plant breeding (Wiegand and Richardson, 1990 ). Krishnamurthy et al. (2010) found that heritability of chickpea shoot biomass and seed yield under drought stress were more than those values in normal irrigated condition. Plant breeders have used many developmental strategies to increase drought tolerance in crops through time. Selection through tolerance criteria is a one of them that have been introduced to segregating genotypes by different responses to drought stress in field. Hall (1993) reported drought resistance indicates as a relative yield of a genotype subjected to the same drought stress compared to other genotypes. Accordingly, selection of some Iranian Desi chickpea landraces with higher tolerance to drought stress and genotypes with higher yield potential at average of drought stress and non-stress conditions were objectives of this research.
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Materials and Methods
This research carried out in the research field of the Department of Agronomy and Plant breeding, University College of Agriculture and Natural Resources, University of Tehran-Karaj, Iran (with latitude 35 0 56'N and longitude 50 0 58'E and altitude of 1112.5 m above sea level) between February and August 2014. The average annual rainfall based on data of 48 years average is 268 mm and the amount of rainfall for the research period was 94.5 mm.
Plant Materials and Experimental Design
Twenty-eight Desi chickpea lines were selected from departmental gene bank along with two cultivars namely Pyrooz and Kaka as control (Results not shown). A nested completely randomized block design with two replications used to implement the experiment. Each block considered as an environment and all the genotypes were randomly allocated in each block, in a way that the two environmenst contain drought stress and non-stress conditions. The seeds of each line were sown in rows with 1-meter length and between row's distance of 0.5 m and that of between plants was 10 cm. The experiment consists of four blocks, two for drought, and two for non-stress conditions.
Data Collection
Days to 50% flowering (Fl), 50% podding (Po) and 50% maturity (Ma), as phenological traits recorded for every rows during developmental stage of plants. Considering the marginal effects, equal numbers of plants for each line were harvested. The rest of traits were measured after harvesting of plants including yield (Yi), total dry matter (TDM), 100-seed weight (SW) and harvest index (HI). These traits were measured by an electronic weighing scale. In addition, number of seeds (NS) also was recorded.
Drought stress was applied in 50% of flowering time for all blocks and since then irrigation was terminated in stress condition, however, in non-stress condition continued it was due to common irrigation regime of the region.
Analysis
To eliminate the probable errors, the average of two replications used to analyse. Oneway analysis of variance applied for scored traits. Besides, the above-mentioned indices were calculated for stress and non-stress conditions, respectively. The genotype's mean yield of each environment was compared. In addition, multivariate analysis was carried out for the traits and tolerance indices. The obtained data were subjected to analysis of variance (ANOVA) with the Statistical Software Package (SAS, version 9.3, SAS Institute Inc. Cary, NC, USA). Factor analysis, principal component analysis, cluster analysis, and biplot analysis as multivariate techniques were performed using Statgraphics X64 (Statgraphics Centurion XV1.11, Stat Point Technologies, USA).
Results
Phenological Traits
The F-value for flowering time although was not significant among genotypes, however its range was varied from 62.50±3.31 to 77.50±10.23 days for genotypes 267 and 276, respectively. Considering the results for podding time, drought stress was highly significant effect for this trait (P ≤ 0.01), as genotype 267 (70.00±1.73) and genotype 276 (81.00±6.50) have the smallest and greatest period of times to rise of pods. Highly significant effect of drought stress on times to maturity was observed (P ≤ 0.01) and minimum of days to maturity has seen for genotype 252 (85.00±31. 21) , and that of the maximum value was for genotype 8 by 110.0±12.32 days (Results not shown).
Total Dry Matter and Harvest Index
The results of ANOVA in table 2 showed that both of the total dry matter and harvest index were affected by drought stress, which were highly significant. Among the evaluated genotypes, genotype 5 with 23.04±9.48gr plant -1 and genotype 407 with 6.26±5.32gr plant -1 have highest and lowest total dry matter, respectively. Genotype 333 has the high harvest index of (0.65±0.24), while that of genotype 5 (0.32±0.04) was the lowest one (Results not shown).
Yield and its Components
The tested genotypes have not affected by drought stress for 100-seed weight; however, the character showed highly significant difference between genotypes within environments (P ≤ 0.01). Considering table2, grain yield and seed number showed highly significant differences in stress and non-stress conditions. 
Partial Correlations
Non-stress Condition
The correlation between flowering and podding time, among phenological traits of Desi chickpea, and that of podding and maturity of the crop were highly significant. Total dry matter and harvest index did not show any relationship with the traits related to phenology and maturity; however, those correlations with grain yield were significant and highly significant, respectively. Seed number and 100-seed weight, have highly negative correlation, nevertheless, there were a positive and highly significant correlations between grain yield and both of them. Harvest index and time of podding, in contrary to maturity of the plant, showed a positive significant correlation with yield (Results not shown).
Stress Condition
Only two character have a correlation and of cource severely positive with yield. On the other hand, these traits showed negative relationships between total dry matter and harvest index, but they had a significant correlation with together. The correlation between number of seed and 100-seed weight was significant and negative, too (Results not shown).
Stress and Non-stress Condition's Mean
The phenological measured traits, showed in table 6, did not have any relationships to that of yield and its components. Total dry matter and harvest index have highly, as 100-seed weight, which has a significant positive correlation with grain yield. High negative correlations, in addition, were found between total dry matter with harvest index and between 100-seed weight and seed number, too.
Cluster Analysis
Characters
The results of cluster analysis using Ward's method for genotypes (Figure not shown 
Factor Analysis
Factor analysis carried out using principal components method. In this analysis three factors were obtained which justified 76.14% of total variance. Total dry matter and grain yield have high values for the first factor, which justified 30.38% of total varince. Number of seeds explained second factor with 24.43% of variance proportion. The third factor which explained 21.32% of total variation had high value for the flowering time (Results not shown).
Discussion
The existence of a large variation has established by this work for drought response in the evaluating set of Desi chickpea genotypes in the field. This collection was included Iranian landraces that adapted to the region during years. The phenological traits, it was seen that have not a main-direct influence on related characters to yield. Because of applying stress was in the 50% of flowering, this can one reason of the phenomen. However, drought stress impressed these traits and a significant drought-induced difference has shown between stress and non-stress conditions. Nevertheless, maturity time showed a same direction with total dry matter (Figure not shown) ; based on this result, due to existance of a possitive correlation between yield and total dry matter, could be said, probably, enhancement in maturity time caused more growth and followed by increase in available period for material remobilization can be resulted to more production in the plant. In other words, more staying immature phases consequently, more photosynthetically activities and production. There has said that the delay in maturity can provide a vital period to hold CO2 assimilation for photosynthesis (Farooq et al. 2016) . Saxena et al. (1993) did not found an association between shorter growth duration with chickpea grain yield under drought stress. Farooq et al. (2016) said that the main reasons terminal drought-mediated loss of grain yield are rate of net photosynthesis reduction, decrease in grain and damage to seed development. In grain legumes as chickpea, stay green longer can be a sufficient potential for increased duration pod filling-mediated more yield (Rong-hua et al. 2006). A collection include 211 chickpea accessions were stablished in three years, shoot biomas and grain yield showed a highly heritability than other such as phenological traits. It said as well as top yielding accessions had a flowering time up to 45-50 days following sowing seeds, among the set in two years, but this time was 40 DAS for third (Krishnamurthy et al. 2010) . Our observations, with respected to the results, suggested any association, whether drought or irrigated condition, has not between flowering time and yield (Results not shown). Podding time has, in the present work, also similar positive association with yield, though at non-stress condition (Results not shown Varshney et al. (2014) reported that chickpea's 100-seed weight has least in effect with water scarcity for several years and locations; also its heritability was high that's why supposed selection based on this trait could be positive advancement in more and stable yield breeding programs under terminal drought stress. Cluster analysis on trait-obtained data placed the genotypes 321 and 322 in a same group; these genotypes (Figuers not shown). Although phenological characters did not show any difference between the three more tolerant genotypes, diversity of those in yield and number of seed was considerable (Results not shown).
The grain yield has greatest correlation with seed number and total dry mater for stress and non-stress condition, respectively. Factor analysis also proposed the total dry matter, yield, number of seed, and flowering time as mian traits in the case of conditions, in order of importance (Results not shown). According to the above discussion, genotype 321 was known as most tolerant followed by 10 and 321, respectively. The results showed that the intended genotypes had short time to flowering and podding stages, as apllying of stress was at 50% flowering time of overall genotypes.
